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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist material 
which absorbs only a small amount of light particularly in 
an F2 excimer laser exposure wavelength and which is 
suitable for simple and easy formation of a fine pattern 
that is perpendicular to a substrate surface and thus is 
suitable for forming a fine pattern for an ultra-large 
scale integrated circuit. 

SOLUTION: This polymer has a repeating unit 
represented by general formula (1) (wherein R1 is H, IC 
or a 1-20C straight-chain, branched or cyclic alkyi 
group, a fluorinated alkyI group or a chlorinated alkyI 
group; R2 is an acid- unstable group; (o), (p), (q), (r), (s) 
and (t) satisfy each the relationships of 0<o<5. 0<p<5, 0< 
q<5, 0<r<5, 0<s<5, 0<t<5, 0<o+q<5, 0<s+t<5. 0<o+p+q<5 
and 0<o+q+r<5; and (k), (m) and (n) satisfy each the 
relationships of 0<k<1, 0<m<1, 0<nL<1, and k+m+n=1). 
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*ts?§»ijiLT«, m^±m. ^-xmm (.^^mo^m 
^'fit-^m , mmm±mmmm'^mtjimmmuT$> 

Ali>'i7D'\:^-y-y >. 2-n-7Z)V'!rh> 
m(D^h>m. 3-^ h:^->y^y-jK 3-^5^;!.- 
50 3-^ h^->>^^y-ji,, 1-^ i.4:j^_2-7'p/ty 
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16 



x-T-;k tfl^>^Un-;i/>^p<5"Jl^x-xJl/, i> 
x.9-vy^^) ;i/v^^;i/x— x;u^<?)x— xJVS. 
>^ntf i/>i?^un-;i/^:y /^;^x-T-;u7-fe7"- 
T'p tf i^>^u ri-ji/^yx^ji/x-xjuy-irx- 
?LKx^;k hfji/t:>Kx^;b. 3-/h 

^^Jk t e r t -y^;k 7^Dbf:t>g^ t e r t - 

y^ju, yDtfi/>^u=3-;i^-^y-' t e r t 
e 05 1 a^&¥atit?xt5 2 @EJi±^?g^ bT«efflf s <i: 

^^;ux"-T';^^i-xh4^v'-2-7'p/iy-jv. ?L 
y ^^jl/X-x;UT-fe7^-hSt;^tiiE><;)rg^^^Jji^W ^ 

[0 0 5 5] u^. mm.mn(D^mm\t.. ^-xetiiii 

0 0a»gBlC?:^bT2 0 0--5, 0 0 OSSSR. #{w4 

0 0-3. oooaasBT'^^o 

[0 0 5 61 (C) fig»(7)K^^»J<hbTti. TU-WL 
S (1 1) (D:^-X^A«, S (1 2) (D>^T^/>^i$^>m 
^ (13) <D^U:t^>-AM^#^. /B-'^rhXJl/ 

[0 0 5 7] (R^M bM^K' (1 1) 

Sb. bti2X«3T^^o ) 
[0 0 5 8] R3o<DT;i'=*=-J^Si:bTt*^^;i/*. X^ 

yatrjVS, iy^u^^'y)V^. 2- 

h=^5/7xx;i/S, Xh=^v'7aiX;US, p-te 
r t -y h + x:7xx;i/^, m- t e r t - :/h^x:7 

%34 r%35 



3 ->^5";i/:7xx;ua. 4 -pc^;U7xx;i/S. 
x^j|/:7xx;us. 4 - t e r t -y5^;U7xx;i/S. 

4-^^;i.y xx;US. >^/5";^7xXjl/a^OT;!/4^ 
^•<hM*>. l-U>'U-h> 1, 1, l-hU7;i/:t 

px^ >x;i/7^^-- h> y-:^:7>ii.:^py^>x;u>J^^- 

h^a^^^ji/rtPTJU^Jl/T.;!/^^*— h'>U— h>^ 
>-tf>>;;i/3f;^- 4-:7>il/:rD^>i?>X;UJh*- 

1, 2, 3, 4, 5 -^>^:7ji/:tP^>-tf>;^;u 

[0 0 5 9] 
litl 5] 

N2 



R^'— SO2— C — S02- 



(12) 



(fib. R^^ R'^tmm^i--i 2(Dmm'ik. 
jS6- 1 2oTU-;^s. xt^AP>^>fbTU-;vsx 

[0 0 6 0] R3^ R'^(D7)V^)l&tLX\t^^)l 

x^;i/S, :/pfcf;us, 7^;i/S, 

p^>5^;i/S> p^^^v;i/S. y ;i/4^;ux;^s^ 7 

i.x\xv^)y)V^u^'^)vm. 1, 1, i-bu:7;i/:t 
Dx^;ua. 1, 1, 1 - hU^PPX^;i/a> /:^>' 

P >^^;US^:^^**^f ^n^o 7 U -Jl/Si: bT(i7 
xx;l/S. p h^^v-^xXJl/S^ m-^ h^^^f^^'x 
x;i/S. o h=*^x>'xx;i.S. x h^^s^^'xxjl/ 

p - t e r t -:/h==*^i/'7xXJUa. m- t e r t 
_:/}.r^c/:7xx;uS^co7;un4^S/>'xxji/S. 2- 
;<^;i/:7xxji/S. 3 -/^;i/>^xx;i/S. 4-y^^;i/ 
:7xx;^S. x5";i/>'xx;i/S, 4 - t e r t 
>'xxjVS. 4 - >^5^;i/7xx;us. i/y^;i/:7xx;i/ 
Sfi|(07;u^ji'>'xx;i.S/^)^*^frf en^o Apyv'fby 

U-;vai:bT^^"7;i/4-P^>if>S> ^PD^>-ir> 
S.' 1, 2, 3, 4, 5 -'^>iS^:7;U:tP^>-tf>S^ 
?;;t^lf^n^o 7^;U4^JUSi:bT«^>v;US> :7x 

[0 0 6 1] 

[fk 1 6 ] 



r33_ Q_N,^Q_Q=|S| 



.33 



(fib. R^^ R'\ R3Mi^*iSl'-l 2C0|liS«t, 

»(KiKXJ^^<*c!)T;i/4^;i/SxtiApy>{b7JW^;i/ 

S> ^5IIS6-1 2(Z)7U-;USXliAP^*>>(t7'J- 5^? 



O— SO2 — R"" (13) 

R3\ R3 5 ti5t^t-^>&bT«tfc*g3g^ff^^bTt>J: 

<. s4^ct83i^ffM-r^®^. R'\ R^^t^-^n^'n^ 
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17 
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•To ) 

[0 0 6 31 mwmz\t. m^l'£hVy)V:ta:A^>7. 
;i/3j^>K>^:7 3i— ;i/3— K:::'j7A. hOy)\^:ta^^ > lo 
X;^*>K (p - t e r t - y N^v':7a:::i;l/) :7xr: 

— Hrir^A. p - N;i/X>x;i/7i^>K (p - t e r t - 
)l:tn::<^>X)l^n-s>m (p - t e r t ->^h^S^7x 

x;i.) >^:7xn;i.x;i/3j^x'i?A, > U y';^:tD^^>x 
;^*:>®?b*;^ (p - t e r t '-:/l- + 5>':7xx;i/) :7x 

7. (p - t e r t -^V^^yy:z.-M X;1//}n-^7A. ^ 

- N;PX>X>/1/J^:>K (p - t e r t -^^h^S^^'xX 

;u) i?:7xx;i/x;i//}^x»j7A. p - h;i/x>x;i/>^>K 

b*x (p - t e r t -:/h^^x>'x-;i/) :7xx;i/x;i/ 

3}^X'j7A, P- N;i/X>>^;i/zh>gg hUX (p- t e r 

t -:/h^i/':7xx;w :^;u3f;n'>A, 7:^:7 ;I/:^d:/ 
:$7>x;u4^>gghu:7xx;i.x;i/3jNnr>A. r^^>x;i/ 
h U >^xx;i/x;U7|N-»5rA, hVy)V:to>(.^y 

v";!/) x;1/3Jnx»^a. p - k;^x>x;1/4^>^>-/7d^ 

4^'>;|/^'5^;i/ (2 -:^:^^V v'i5^p^:^i^>;i.) x;i/J^X»^ 

A> h U :7;i/:^pp^^>x;i/7jN>K>?>5^;i/:7xx;i/x 
ji^TjN-'^i:,, p - N>'i'X>x;U/j^>Ki^;?<5=';!/:7xx;i/ 

-%+v';^'7xx;uxjl/3fcx»>A. p- h;i/x>x;U/^> 
Kvv'^ D^4^>^J^:7xx;i/x;i/2}^x»>A^<D::rx';7A 

m. ex (^>if >X>il/3}Nn;W >?Ty;<^>, t'X 
(p- h;i.x>x;U35sn;i.) i^7yp<^>, bx 

x;U3}^x;p) i^yv^^>. h'x (x^ p^>5"jI/XJI' 

;1nX;1.) >?7y;<^>, tiX (n -:/^)lX)Vt^-)l) 

z^TV^^>. ex (-f vy5";i/x;i/4^x;i/)'>fyy;< 
ex (s e c -y^;ux;i/3^x;i.) -jy^J:^^ 
>> ex (n -yDe;ux;U3^:x;i.) i^y^J:^^^^ \± 
X H v^p e;ux;i/3}^x;i.) vt^/p^^>. ex (t 

e r t -y5=-;UX;U/J^x;U) ex (n- 

T^;i/x;i/*x;i.) i;7^/>^>, ex (-yvt^jI/X 
;^2i^x;^) ^jyj^^y. ex (s e c -T^;ux;U3t^ 5(? 



xjP) i^y^/^i^y. ex (ter t -T5;PX>l|/*:x 

vyj^^y. 1 ->^i7p/\c^^v;ux;i/3j^x;i.- 1 
-(ter t -y5^;ux;i/3}^x;i/) i^yv^^y. i 
i/iJ7p/\:^iv';i.XJU7i^x;i/- 1 - ( t e r t -7^;l/x' 
;i/4^x;i/) >?7>/;<:$^>, 1 - t e r t -7^;i/X;U7}^ 
1 - ( t e r t -y^;i.x;i/7jNx;i/) vyy;*^:^^' 

ym(Di^yv^^>mmi^. tx-o- (p-h;i/x> 
x;i.7t>x;w - ex-o- 
(p - h;i/X>xjl/3iNx;i/) - a--Jy x.-)V!f^}^^ 
ex-o- {p-V)Vx.>X)V^-)V) -a-i> 
zy^U^:^i^)V!f^):^^i^2x. ex - o - (p-Hj^x 
>X;i/2}^x;i.) -2, 3 -^>5'>>?:t>^U:t+S^ 

A> ex-o- (p - 1-;I/x>x;1'3Jnx;w -2-;)t5=- 

;^~3, 4 -->^>^>>?:t>^U:^4^5>A. ex-o- 

A, ex-o- (n -:/^>x;i/7|xx;i/) -a-z^yx, 

x;P^U:t^S/A. ex-o- (n - >^^>x;i.3j^X 
;W - a-i^iy^a^^zyJl^fV^^zyJ:,^ ex-o- 
(n - >''^>X;1/3Jnx;1/) --2, 3-^>^>>?:t>^ 
'J:t=^^'>A. ex-o- (n -r/rJ'^X^l'TlNx;!/) -2 
-;'<5^;i/-3, 4-^>^>>?^>^ij:t4^>-i^. ex 

A, ex-o^ (hU:7;u:tn;?<i$^>x;i.7}NXji/) 

->^p<^;^^U:t4^'>A. ex-o- (1, 1, 1-h 
Vy)l^ux,^>y.)l^-jV) - a-i^^^)V^^}^^ 
->A, ex-o - {t e r t >x;i/2l^x;W - a 

-l^:^^)lif^):^^i^h.. ex-o- (/l-^Jl/pfPrt 

^^yy.)Vts-)V) ~ a-i>^^)v^^)^^i/i^^ ex 

-O- (>^^J7 P^c^^it>X;i/3t;x;i/) - Qj-c;^^;^/^ 

U::*-4^>-A. ex-o - (^ >if >x;L^>l^x;i/) -a- 
^J:^^)V!f^):t^zy2..^ ex-o- (p - :7JI.:e-D^> 
•tf>x;U2i^x;i^) - Q:->?p(^;i.^U:t4^vA. ex- 
o- iv - t e r t -y^)V^>^yy,)V^s-)V) - a 
-i^:^9')V!f^)^^yL.. ex-o- (^-vl/>XJ^7l^ 
x;w -a-i;>C5^;i.iyu:t^s^A, ex-o- {fsy 
yr-7.)V'^s-)v) - a-v^^)V^^)^^yjumay^ 

- (p - hJPx>x;i/3}Nx;i/) •7^p/i>, 2--ry:/n 
e;i/;^;i.4^x;i'- 2 - (p - ^;I/x>x;^7^^x;l/) :/p 
/i>^cD^-^ hx;i/5t^>^«#:, >^:7xx;u>^x;i/7)^ 
vs^^ n^+>-;i/vXJl/3jN>^<o>?x>ii/xh>^ig 
fl^. p - h;i/x>x;u*>K 2. 6->?xhp^>i; 
^l'. P- h;i/X>x;U7}N>^2, 4->?xHp^>>?;i. 
^CDXhP^>i;;i.X;i/2^::t--h^^ft:, 1, 2, 3- 
hUX (.^^ >7s)V^-)V:^^y) ^>-e>, 1, 2. 

3-NUx (h U :7;i/:tP;^^^>x;i/7}^x;i/:t=t^v) /n: 
>if>, 1. 2, 3-hux (p- h;i/x>x;i/4^x;i. 
^>if>^<Dx;u4^>^xx7^juii^<$. 



(11) 
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t^^-fy^m^f^^^-^^^ hu 7;l/:to;<^$'>x;^5^^>^h 
K (P - t e r t -':fh^zyy:iL-M i>y x,=l)17.)1^ 
3jNr:»>A. hU >';i/*n^*'>7.;i/*>g?hUX (p- 
t e r t h^i/:7xn;i/) A. p-hJ!/ 

>x;u^>K (p - t e r t h*'>7x-;i/) >?:7 
xxji/XJ^4^x»^A. p - h;vx>x;u4^>g? h u X 

(p - t e r t -:/h^5/7xx;i.) TsJl/^x-i^ A^CO 

>, h*;;^ (p- ^;^x>x;^3l^x;l/) vy^J:^9y. bf 

^;i.x;^4nx;u) v7y/^>. fc*x (sec-:/^;u 

x;i/) VT'J^^y. tfx {•<yyDh!;i/x;i/7^x;i/) ^ 
>^Ty/i5'>, ( t e r t - y^^;i/X;i/3iNx;i/) 
Ty;'^^>#c^>^Ty^^>^«#. tf7.-o- (p- 
h;l/X>X>iP*x;i/) -Q:-5^>t^;i/^$^U:t=^^S>'A. tf 

-So ;^43, ±fBiSlg^?rlIt*ia^»$B-eX«2aeA±S: 

f^±?:fi*tcMn, v7y^3^>^^#^:Rt/^U:t^vA 

[0 0 6 4] n.^^n<DU^^\^^ ^^-XStflgl 0 0 

sa?fB(c*fUTo. 2-1 5«»a5, iRpt^io. .s-sa 
[0 0 6 51 (E) ^i^o:)mmmt'^m\t. m^^m^k 

BB¥5- 2 32706^, |pI5~249683-^, 1^5 

-158239-^. 1^15-249662-^. |WI5-25 
7282 ^> [H|5-289322^. 1^5-28934 

[0 0 6 61 zi(D^of^^m^it'tmt\^x\t. 
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^mmy^ym. w.mmT^ym. f})v#^^y&^mr 
[0 0 6 7] %-m(ommm7^ymt\^ 

T, 7>^:::iT, ^'^JVT^y. X^;i/T^>, n-*/ 

>, '1'y:/^;i/T^>> s e c -y^;i/7^ >. ter 
t ->^^;i/T^>> ^>"5^JV7^>. tert-T^JV 

7^>> 5>^D^>5^;W7^>> ^:^^e/;>7^>> y^ 
u^^y)VT^y. ^y^Ji/7^>. ^^^;i/7^>. 
yx;i/7^>. "fyjVT^y. h^v;P7^>. -fe^^w 

7^>> ;<^l/>>^7^>. x^lx>>?7^>. 'xh^ 
x^l^>^>^^>^:^^*M^^n, ^-fScoflgKJ^7^ 
>Si:bT. i>:^^)Vr^y. vx^;^7^>. v-n 
-7'Dtf;^75>> i^-f vyDlfJl/7^>, -J-n-:f 
9')VT^y. i>-(V^'^)V7^y. V- s e c~^^)V 

T^y. zy^y'^)VT^y. vy^u^y^)VT^y. 
-y^^y)VT ^y^ iyy^u^^y)VT^y. s^^y? 
)V7^y. -j^^^)VT^y. -jjzL)V7^y. V'fy 
)]^7^y. vY'fyyv7^y. v^^)\^7^y> n, n 

-i^p^^;i/^^l/>v7^ N. N->^;^5^;VX^l/ 
>v7^>, N, N->^^5=-;i/T* h^X^l/>A>:^^ 

y^tmw^^^n. m^m<Dmmm7^ymt,\^'x. hu 

;><^ji/7^>, hUx^;V7^>> hU-n-T'ne;^ 
7^>. hU-f vyDb!;i/7a>, hU-n-y^JI/7 

hu-f yy^;^7^>> hu-s e c-:/^;i/7 
h'j^>^;^7s>, h u D^>^;^7^ 
>. hu^^v;i/7^>, hU>-^u^^v';i/7 5>, 
h'j-^:/^;P7^>, hU:tiJ7^;i.7^>. huyxji^ 

7^>, hU5''>;U7 5>. hUH^'>;^7^>, hU 
•fe^;i/75>. N, N, N' , N' -7=- 
l/>v7^>, N, N, N' , N' -T- h^^^>>^X5^ 
U>S^7^>. N, N, N' . N' -T'h'^^5=-;l/-T-h 

[0 0 6 8] ^fz. m^7 ^ymt.\^x\^. mx^i-J:^ 
^;i/x^;i/7^ p^^;i.x5"ji/yDtf;^7^>> ^> 
v;i/7^>. >'x:i'^^;V7^ ^>v;i/v^5^;u7^ 
>i??&^«^$n^o '^mm7^ymsc(m%W7^ym 

<D^^miL\yX\^. 7xU>^^ft («?iJ;l«7:=:U 
N-^^;V7^U>. N-X^;i/7XU>> N-yubf 
;1.7XU>. N, N-v^^^;i/7XU>> 2-;^5^;i/7 
XU>. 3-;'^^;i/7X'J>. 4-^^;i/7xU>. X 
^;i.7xU>, ynt!;i.7xU>, hUp^^;i/7xU 
>, 2-xhn7X'J>, 3-xhD7xU>. 4-x 
hD7xU>> 2, 4-S^xhn7XU>> 2, 6-5^ 
xhn7xU>. 3, 5-i^xhn7xU>. N, N- 
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V-Ji. 4 - ^jji.^ 4-p^^;i/-2-7 

-l~hfDU>^) , tfnu (W^tJtfDU 

>^>. N-;<^jI/tf P U >^>, fcfDiJvy>, N-p<^ 

U>^>. 4- (1 -:/5^;u^>5^;i/) eu>^>. >^^^ 

>, :7xii;Utf U>^>. 3 2 -:7ai-;l.eU 
>^>> 4- t e r t -:/^;i/tfU>^>, >^:7x-;H:fU 

tfu>?>. >^p< h^^sxtf u 1 2 -tru 
>^>> 4-tfDU>?y bfu>?>, 1 ->^^;u-4-:7x 
ii;^h!ij>?>, 2- (1 -x5=^;i^yD tf;i/) hfu>^>. 

mmw> y^vz^>mmi^. y^.-n^ymmi^. i. i 
[0 0 6 9] w^z. ti )i:if^=^iym^mT^^^m<\:^m 

y5^:tx>. •7nix;i/T^->. XU:^X>, U 

3 -T^ y bf^>^>- 2 -:^;u>1^>^, y h + 

^x>^) fi|7&t0ij^$n, 7.;i/>f:x;i/S^Wt"'5^S5R 
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KP + vtf'Jv'V, T^yiJ7Uy-;k 2. A-^J\) 

yx37y-;i/7^>. z^x.^ y-ji^y hux^^y. 
-;U7$>. N-x5^;i/>?x^'y-;i.7^>. N, N- 
>?x5";i.x^y-;i.7^>, h U-i' v:?'p/ty-;i/7^ 
2, 2* --r^yv^x^^y-Jk 2-7^yx^y" 
-;k 3 -7^ y - 1 -:yp/iy-;i.. 4-7^y-i 

-r^i$^y-;k 4- (2 -t: KP^v-x^^jP) ^jl^/^iij 
>, 2- (2-b Kp4^s^x5";u) hfU>^>. 1- (2 
10 -hKn^^v-x^jW tf^^>?>, 1- [2- (2-t: 
HP4^vxh + 5» x5=-;i/] tr^^>?>. hf^U>^>x 

1- (2 ~h KP^^ixx^^;!.) fcfPU>^>> 
1- (2 -t KP=l=-vx5^;i/) -2-hfp'Jvy 3 
-tf-^us^y-i, 2 -yp;t>f/:;^--;i.. 3_ePU 
i^y-1, 2 -yp/1>v:t-;U. 8-bHP^5y:iP 
'J>^>. 3--i7-r5<i7iJs^y--;K 3-hP/W-;k 

1 2 -tfpu>^>x^ y-;k 1-7>^U>^ 
>x^y— N- (2 -}:i\^a^zyjL^)U) y^ji^ 
^ h\ N- (2 Kp^vX5^;i.) -fvxa5">7^ 

h\ N-y5=-;i/5jx;i.A7^ h\ n, N->fy5=-;i->f;;i/A 

7^h\ 7-feh7^h\ N-y9^;i/7'fe h75 K> N, 
N->^y^;U7-tr h7^ K> 7'Ptr:r>75h% ^>X 

[0 0 7 0] St;:; TIE-^^ (l 4) (is) T 

[0 0 7 1] 
[fb 1 7 ] 

'^^^ CH2CH20(r'^^0)sR^ 



N— CH2CH20(R^^O)tR^^ 
CH2CH20(R^O)uR^® 



CH2CH20(R*^0)sR^® 
N— CH2CH20(R'*^0)tR^^ 



(14) 



(15) 



40 H 

(^4',:R^^ R<».\ R^«t^^n^*n?i^ 

R'»\ R^s R46, R49^ R^°n*ms^, 

^^»l'-2 Oc7)7;l/^JU«Xti7^yS^^L', R-'^ 

^R45^ R45^f^46^ R " <h R ^ ^ R ^ " (il R ^ R « , 

s, T. uti^n^no-'2 ocoss^^To fiu, 

S, T, U=0<Dt^. R^\ R-'s, R<6, R49, R50 
50 [0 0 7 2] dCT, R^^ R^2, R^'CD 
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[0 0 7 3] ^tz. R*S R'^ R'^ R^°<^T 

;i/=^;i/S<hUTti, »^L<\^i- 
8. 5Et::*f^t'<til'^6<Dt)(;)T*D. cnet^ifiSI 10 

n-':f^)Vm> ^V^^)Vm. t e r t -^^Jl/ 

[0 0 7 4] R'' LR'K R-^^iiR^^ R^^^R 

*^ R**^ izR'*^ ^:R'^ R^9 ^R^oi^^^Jg^fl^^-r^* 
^C0SI(7)i^*Sa:^i 1 --2 0. J:OJff^b<fil- 

[0 0 7 5] s. T. u(^^n^*n0'-2 0(7)SSc"r^ 

0. j:0»^b<til-10, M^Cjrf^L<«l'-8(D 

[0 0 7 6] ±125* (1 4) . (1 5) (Dit'^m^l^X 
NUX {2- h^v'P^ h^^S^) 
;H T^>, hUX {2- (;;^ h^^S/X Xf^ 

;H y^>, hux [2- { (2 h^>^xh^>-) 

Nc^S^} X^JW] T^>> hUX {2- (2-^h:^ 

vxh^^v) x5=-;i/} 7a>, hux {2- (i-^^h 
^rv-Xh^v) x^;H hUX {2- (1-x 

h^rf^Xh^^^v) X^JU} 7S>. hUX {2- (1- 

X h^i:^:/n#4^'» x^;H 7^>, hUX [2 - 
{ (2 -h Hd^^v'X h=^S/) xh:^v} x^;H 

>. 4, 7. 13. 16, 2 1. 2 4-^^-^^^-^- 

1. 1 0 ->^Tif eS/^a [8. 8. 8] ^ + 
4. 7, 13. 1 8 -xh^:t4^th- 1. 10-v 

Tlflivii7n [8. 5. 5] X-ri3i^>. 1, 4, 1 
0, 1 3 -7^ 7, 1 6 -vTif ev:i7D:t 

^i^'fljy^ l-T^-l2-^y^>-'4. 1-7-tf 
-1 5-:^^':7>-5, 1-71^-1 8-i:7^':7>-6 
^7j;^*^^f en^a i|^tl^H»7^>, 7xU>m^<*> 



X {2- (/ h + S/^ h^^v') X^JH 7^>, hUX 
{2- (2 h^^v'Xh^^i^) x^;H 7^>, h'J 

X [2- { (2 h^=^>^xh^^v') x^;u] 
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7^>. 1 -7lf- 1 5 -:i7^'^>- 5i|75W^bl/>o 

[0 0 7 7] ±$mmmt^wti®^mnxx 

S^i^^-X^Bil 0 OS*gKic?:tLTO. 0 1 -2m 

fia5> i#tco. 0 i-ia»gi5;<?WjiTfe^o m-^mf)^ 

0. 0 lfiSgB.^O^i^Vj:V^<hE^?;fi;S><J^Yj:<. 2fiM 
[0 0 7 8] 'A^z. (F) ^5^(;:)?g^Pl±mi:bT^^. 
^M3, 0 Q Qu.-r(D\\:^m. mz2, boo&rfco^ 
^ \t±m^m.\zy^^^fmmmxm^\^fzit'^m^^ 

[0 0 7 9] 53-^*2, 5 0 0Jl^TO:7ai/-;l/*^l> 

ji:^;!/#>iesi^#:<hbTJS, }£xy:cy-)VA. ex 
7xy-;i/H, ex >'xy-;i/S. 4. 4-t:x (4' 
-h Ku^^v'>'xx;U) ^^K, hUX (4-tKP^ 
'>7xx;i.) >^>, 1. 1. 1-hUX (4' -hK 
d:*^'>:7xx;1') x3^>. 1. 1, 2-hUX (4' - 

b H d4^5/7xX;I/) X:^>. :7 x 7 — ^ U-T >. 

[0 0 8 0] iifm\zm^^^n^mMm±M(Dmt.Lx 

{t. ex (4- (2' -5^ h^h Hne^XJl/:t4^v') 

:7xx;u) ^:^>> ex (4- (2' -xh.^bHa:? 
y-)l:t^z^) :7xx;W ^iJ'^, ex (4- t e r t 

h^v-^^xx;!/) .^:5'>, ex (4 - t e r t - 
h=^'>:^;i/3i^xjl/:t4^v7xx;l/) ^5^>, ex (4- 
t e r t h4^S/:^;i/4^x;i/^^;U:t=^>':7xx;u) 

^^>, ex (4- (1' -XN^^v-Xh^^v^) ^'xX 

M ^^y. ex (4- (1* -xh^^vT'ne;!/::^^*^ 
:7xx;w pt^>, 2, 2-ex (4' - (2* * 

-T^h^t HDe^x;i/:t^'» ) 7'o/^>. 2, 2- 

ex (4' - (2' ' -T-h^e Hn:7^x;i':t4^>') 

>^xx;l/) >^D/1>, 2, 2-ex (4' - t e r t - 

y h4^v':7xx;i/) 2, 2-ex (4* -t 

e r t -:?^h4^v'*;u#x;i/:t=^v:7xx;u) :/D/t 
2. 2 -ex (4- t e r t -'::/l- + v':^jl/#x>ii/ 
^^;U:t4^v7xXJl.) 7'n/1>. 2, 2-ex (4' 

- (1' ' -xh^i/xh^S/) >^xx;i/) 7'PA>, 

2, 2-ex (4' - (1' ' -xN4^v7'ne;V:t^ 

xxx;u) :/d;i>. 4, 4 -ex (4' - 
(2' * -7^ t Fue^x;i/;t^>-) ^'xXjU) ^ 

t e r t - >^5";k 4. 4 -ex (4' - (2' ' 
-xh^e HD7^x;i/:jr4^>^) 7xx;W^^S?te 
r t --/^Jl^, 4, 4 - ex (4' - tert-':/h + 
S/:7xx;l.) t e r t 4, 4 -ex 

(4 - t e r t -:/h4^s^:^;i/7j^x;i/:t+'>:7xx;u) 

t e r t 4. 4 -ex (4* - t e r 

50 t -r^h + '>A;i/3}fxjU;)C^;U:t^>':7xXJl.) "g^K 



4(7 



(14) 
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t e r t -:r^;k 4, 4 - tfX (4* - (l • * -x 
h^^vxh^^x) y:xu-)V) t e r t -:f5^;k 

4, A-\z7. (4' - (1' • -:LV^zy^u\f:)V^:^ 
'» :7xx;i/) t e r t ->^5^;k hUX(4- 

(2' -•5^h^kKPtr^x;u;i-+>/) :7xx;i.) >(i5^ 
>> hUX (4- (2* -v-hv\:^Yuy 

7xx;U) ^iS7>^ hUX(4-tert->^h + 
'>>':i:-^W ;*i5^>, h U X (4 - t e r t - y 
:^7;i.7H:r;^:j-4^v>^xx;w ;)t^>. hux (4-te 

hUX (4- (1* -X h^^vX h^fx) :7xX 

)V) ^^y. hux (4- (1' -:sih^y:fu)d)V^ 
^y) y3L-)V) )^^y. 1, 1, 2-hUX (4' - 

(2' * -'T-h^t:HDtf^x;^:t+S/) ^xXJI/) x 
1, 1, 2~hUX (4* - (2* ' -5=-h^b 
KD:7^x;i.:t4^v') ^xx;w x5^>, i, i, 2- 
h UX (4 * - t e r t - ^ h + £^:7xx;|/) X^^>, 
1, 1, 2-hUX (4* - tert 
x;i.:t4^S/:7xx;i.) x37>, 1, 1, 2 - h » j x 

(4* - t e r t -:/h 4^ 7Kx;i^>^5^;i/:t+>.7 
xx;w X^>. 1, 1, 2 - h UX (4 ' - (1 • - 
xH^v-xh^S/) y'xx;i.) x^>, 1, 1, 2-h 
UX (4* - (!• -xN^v:/PtfJUpJ-4^>^) P^xX 

[ (F) ^s^^] <Dmiin&t.\^x\t. u^j7.vitm^<Dm 

fl^^>l 0 0aSSKfC*fbT2 OfiMgKRT, »^U<« 
1 SSfigKJ&^T-CabSc 2 OSfiSB«fcD*<.ii:^y V- 

[0 0 8 2] ^;t^:^^u>?x (D) fig 

O K ffl J; 0 3S «S«3i ^ Jl^figf § ffi$il*S?fO <i: L 

y:^^)Vm. x4^4^vSX^*b*x;ux-7";i.S<&#T'2> 

mX\t. N, N. N' , N' ~'Th'y^V^y^^)Vm 

iSli/Ua-;i.':7ij;U!g, MJfeSlX^BIfetiX- 1: Kp + 
5>^^;i/:7x/-;i/^, fcfX7x/-;i/A«o:7xy- 
^nifb-g-ii^ iixtr^bPhKu >m'<om'^mifim tf e n 

i|#tCifF3Sf^5i§*i^J^i> 1, 3, 5, 
=^rvp^5=-;i/i^UP-;i/'i7U;i/;^j:<ifCDl, 3, 5, 7-5^ 
h^T;PP4^S^>^;i/^«Jr3-;i.i>ij;i.xm. 3, 
5, 7 -5" h ^ h Vu^y^^)V^^) )V. 
2, 6 ->?t: KP^5>^5^;i.p-/7l/>/-;k 2, 6- 

KP4^x;^5';i/>'xy-;k 2, 2' , 6, 6' - 

T^h^h Kp=^v'>^^ju-ex>^xy-;i^ARt;i, 4 



-h'X- [2- (2-b:HP4^$^ypbf;i/) ] -^>1f 
>, N, N, N* , N* -^Vy ^h^y:^'^)mmt 

2 5«sis. »*b<«5'-i 5a»gKT*-&o cins 
[0 0 8 3] ^mm\^z^7sh^m\z\t. Ait^^^^j,^ 

[0 0 8 4] ;^c:t> ^ffifStt^JiLT«#K:t>i40[) 

t)<;)7!)W*u<. /t— :7;i/:tPT;i/=^^;i/7p»j:t^>'X^ 
l/>x^/-;^. yymitT)V^)Vx.x'r)V. n-y)]/ 
^uT)V^)\,y^y^:i^>^^Y. ^yvn^)\^1iJyu 

^^y^w^'^mmti^miibn^. ^j^^p^p^-k tf 
C-430J, rFc-43ij (i^-rnfeftSixu- 
(tt) ®) . ^-yuy rs-i4ij , rs-1 
45J. rs-38ij. rs- 3 8 3j (v^^rnt^m 
20 m=t (») SI) , oLx^^-r > ro s - 4 0 1 J , ro s 
-4 0 3j . rDS-4 5 ij i\^^n%^>{^y:Lm: 
(tt) S?) > ;<:tf:7r-/^ rp - 8 1 5 ij . rp- i 

71J . rp-172j . rF-l73j / rp-17 
7 J (Vi'rn'fo:^B*^>4^X3l (») ») , rx-7 
0- 0 9 2J, rx- 7 0 - 0 9 3j (i^-m^fSSffc: 

(Sc) S) ^^^^f^;i<?:75^T#^o *f^b<fi 
:7P^^H rFC- 4 3 0j (ft^XU-XA (ft) 
«), rx~70-093j (M^gfb^X* (tt) ») 

^t? [0 0 8 5] 2^^H^(7)l/>?X H«^^^^fflbT/t^-> 

^'t>z.^ifix^. fl^;^«e^ijn>':>xA-^oStS±tc 
xtf>n-5=->r >^^<7)¥ffiTMP/^^o. 1-1. Om 

mhu^^o\zmM\^. ein^^jN-/ h^i/- H±T6 0 

-2 0 0^, lO^-lO^i^ra. *f*L<tl80-15 

or, 3 o^-s^i^rayu^-i^-r-So :;*:i^TiW(?5/t 

^->^?^fig"r^fc860VX^^±f2<^U>^X hM±tC 
tftft 3 0 0 nmJBlToM^il^^, X^^S^-y'U— 

•tf-, x^«<DiBx^;i/^-«g'bU<^iB^s$ai^fi 

40 1-20 Om J/cm^gS. *f^U<ti 10-100 

-h±T6 0-1 5 or. 10#-55^P«1. »^b<J^ 
8 0-1 3 or, 3 0g>-3i^ra>PXhXi^X3jf->?i^ 
(FEB) T^o jgfC, 0. 1-5%, »^b< 

-iY (TMAH) mQ^y)vti^)i^mwL(o^mm.^m\^^. 

10|j?-35i^ra. »*L<«3 0#-25^Pfl. iS« (d 

i p) A" (p u d d 1 e) ffi, xyi/- (s p 
ray) O^^f ^ d <hfl J: DS«±{- 

56? iWco/ti$^->:<>t?g^$n^o i^^mm\^. i# 
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^CiSx:t^;i/^-*|(^4'Tfe2 5 4-12 0 nm(7)Si^^1^ 
ISXttx^^i^-^'U— tf-. 4#JC 1 9 3 nma)A r F. 1 
57nma)F2> 146nm<DKr2. 134nm<DKr 

Ar. 1 2 6 nm(DA r 2;^<h*(DX^^vVl/— 1f— . X 

[0 0 8 61 

SdlSJEU. 2 0 0 nmJEtT. \ 7 0 nrngilTO i(? 

(^iffttc^D, iNFlCF2X:^vV!/-~1f-(7)S7feJ^ST<7) 

[0 0 8 7] 

[0 0 8 8] [##fifijl] 4 - t e r t -:/h^r>'~ 
2, 3 --Jy)l:tU7.^\y>(D^^l L CDSJ£^S§IC 4 - 
t e r t h^>-- 2. 3-v7;i^::rD- 1 
^>-t>31. 2g (0. lOmol) <i:5^h^t:h*P 
y^> THFtBg-rs) 1 0 Om 1 $:ti:ji^T 

6 ox:\zmmvrco :iz\z. (h<j:7nix;i/ 

3JnX:7><» n'y-J^K (0) 1. 16g (Immo 
1) *iP;?L. :^i^Tb*x;i/Mffi^uU HcoiM<^THF 

2 Om 1 ^MTbfco rBT«l7^3 O^i^^^Lfc 5^? 

cfcOS^Kx^jW-riafflbTai^i^^^j^Co C(D 
o $ U :^ ^ J 1/ ^ p V h ^ 7 ^ - <i: D 3IS M b T S 
W%17. 6g (JR^8 3%) ^tffco 
I R (v) : 2 9 8 0, 1 5 0 0, 1 4 7 0. 1 3 6 
9. 1 3 0 2. 1 1 6 1. 1 0 4 9. 9 4 9, 8 6 0 
(cm-i) 

iH-NMR:l. 37ppm 9H(s) 
5. 3 7 p pm 1 H (d) 

5. 7 8 p pm 1 H (d) 40 
6.74-6,84ppm2H(m) 
7. 06-7. 15ppm lH(m) 
[0 0 8 91 [#%fi^J 2] 4-tert-:/h4^v'- 
2. 6--Jyjl':tU7.'^\y>(D^^mnmi<D4-te 
r t - v^h=f i/- 2. 3 -i:^:7;i/:^D- 1 -3— F^> 
if>Of^t:>0 (C. 4 - t e r t -T'h + v- 2, 6~i^ 
>';U:tU- 1 -3- K^>'fe*>^fflV^T, ##W1^I^ 

[0 0 9 01 mmm. ttmrn] 



«fl8 2001-146505 

28 

[^^«1] 3j^U (4- t: Hp4^>-X^U'» /3}^iJ 
(4-^;U:tP;^^U» *S^«: (1:1) <7)^^ 
2 L07^Xr3il3T7-t h=^^xX5^U>6 6 g^:4-:7 
;i/:tDX^lx> 5 0 g^ N;1/X> 5 6 0ml C:^^^ 

it. +6^\zjfi^(Dmm^m^i.rz^. iitefflAiBNS: 

5. 5g4ttii^. 6 0t:ST#SbT2 4^Pflm^S 

[0 0 9 11 '^^ntct-^j^-^mm'r^tc^^z. Rft- 

ig^ftS:^+U->/X-^;i. (3 : 2) ig^j^j^fft^a 
^> #^n;^cM^ft:€:itK • 97ga> 

a6a^#3KU (4-7-t h + >'X^l/» /5}^'J (4 
-y)V:ta7.^U» ^m^W (1 : 1) fjm^ntco 
il(D3l^U'7-^3L(7):7^x:nJ:i5^b. >c^y-;i.5 0 
Og. T-t h>4 0 0 g^c:S«P;^itfc^. hUx^;i/T 

^ >9 7 g. M7jc5 0 g^»SPb> 6 0t:^T#fibT 
2 0B$P«1Sn7j<:^^HJS^fTt:>;^Co Sl6JS^iiliStt> B^S^ 

1 5 0 g^}g;0^b/ciSiiE7jc2 0 L fp^cat.^TTp U v-^it 

2 0 Lft't::av^T#U v-^a^^ii-^^f^^-lHli^O 

xn^nrzs 5 gcoa^m-^w [tj^u (4-t:KD^'> 

/tRU (4-:7;U:tPX^U» ^^S-^ft: 
(1:1)] (^3\^«SLSlcJ;i9S»^J^5j^^a7!;t9. 8 
0 0 g/mo 1 T^D, GPCgtUffl^J^D^i^mffi (= 
Mw/Mn) 6 O0m^i^'X:$>^:iti!)mm^^ 

-4>lC4 - h KP^v'X^l/>(i:4- >';i/:tPX^l^> 
7&^*ta«l : IT^^nrV^'SCihj&^^igT^fcp 
[0 0 9 2] ['&^««J2] 7}^U (2. 3 -i^>';i/:tP- 

2L(Z):7^X34^T2, 3-i^y)i^:tti~4- t e r t 
-:/h + xX5^U>100g^h;Ux>460mncS 

N^3. Ig^tti^^, 6 0t:^T#SbT2 4B#KS 

Rjt^m^m^^^y-jvxTH (4 : d &^mm^\z& 

#e>n:^cS^ft:<&aK-5^«b;^c^^l5. 90g(Z) 

^fea'&^^Tj^U (2, 3-i>y)U:ta-4- t e r t- 

30>*#^nfco e:<D/PU*7-^2L(X) 

'7^xnje:ig^b. T±h>\zmmts'\kT 1 5%mt&ti. 

4 6mi^«Tt^. immmw^^^^^fr-Dtzo siesK 
{rtru>^>6 6 g^j^jpbfc^sjsb, $fi*5Ltfica 

tzo ^(D^^\ZVX'i^^ibtirz8 1 B0B^m^» [4?U 

(2. 3->^:7;i/:tP-4-h Kp + S>'X^U» ] 
7t«!cSLffit-J:OS4¥1^5^^«70^8, 7 0 0 g/mo 1 
T^O, GPC®ttiffl^J:D^3^Ml£ (=Mw/Mn) i)^ 
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[0 0 9 3] [^^m^] (2, %-i^y)V:tU- 

2L(^:7^Xnr-|3T2, 6 - Vy )V:^U- A - t e r t 

-:/N4^i/x^i/>ioo g^h;i/x>4 6 om ncj^ 
sj^?s^4^^/^y-;u/7jc (4 : 1) ^^fgjscrifca 

eSfi'&tf^S'J (2, 3->?:7;U:J-D-4- t e r t - 
yh4^'>x^u» 7j)^*t#en;to c:(?)3^^U x'>-^2 LCD 

tzo :i(D^3\zL'Xmibntcs 1 g(D&&m^i^ 20 

(2, 3 ->^y;i/:^D- 4 - t Fp4^>'X^U» ] 
7tSS[afe6{Cj;0aa¥i^:«^^«:<i^*8, 8 0 0 g/mol 
T&D, GPCSltJfl^J:05>«S (=Mw/Mn) 

[0 0 9 4] [^^fi^y4] Tl^U (4- t Kn^^S/X^I/ 
» />J^U (4 -:7;^:tPX^l/» ^^a-^^: (1 : 
1) cD^^h-^b Hp tf^ziMti 

3 0 Om 1 c7)y'^X:3{-^^f>^Jl-ef#6n;t4^U (4- 
fc:Ko=^^xX^W» /7j^U (4-:7;u:tPX^U» 

(1:1) 2 0g, h'J:7;i/:tP^iS^>X;i/3jN 5^? 
>^0. 6 g, THF 1 0 Cm 1 ^f±iiAy>^o ^iSTlS 
i$b7^j:7j?t^. f^T^i^^f 3, 4 - i/ 1 H P - 2 H - tf 
^>0. 7g^r^Tb. ^fiTmPBlS?ifi£^fT*^fCo ^ 

4 0g{-^:^^L., 2 0 g<;)i^^^^75^LAcj|iE7K5 L't'lr 
H>4 0 gtC^T&^b. »fi*5 Ltt'tcaC'^TjJ^U-^-^a: 

ti^H~NMR<J;D4-h: K P^ 1/ ><^7j<^S(7) 

1 0 t KPtf'^x;Wt;$nTl^SC:i:35^^:b;&^ 

^fiT^n 1, 5 0 0 g/molTS0. GPC^tiiffil^ 
^O^Wim ( = Mw/Mn) 7 0 COa'&f*:TS>'& 

[0 0 9 5] [^^«5] (4-h: KP=^^S/y;^U 

» /^Tl^U (4 -:7;U:tPX^l/» ^tS-&#: (1 : 
1) (DJih^z^Ji^Mt 

3 0 Om 1 C^y ^X3tc:-&/S«?iJ 1 T#enfc2l^U (4- 50 
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^S-g-ft: (1:1) 2 0g, h U :7;U:t P / >X;i/*: 

>mo. 6g> THF 1 0 0ml ^^±ii^fc^ ^s-trii, 

l$b;S:*«e>. }jST«i^ct0x5^;Ulfx>il.x-^;i/0. 6 
TTSSLfco #^nfcffi7j^U v-^T-fe h>4 0 g^:: 

2 0 somm^mtt^LtzmyKSL^izm^^x:^. 
u v-'^gtM^it^co m-e)nfc5}^u*^-^7-feh>4 0 

^KT^cfc^ JcLTffenfc 1 5. 5 gCOa^M'^mt 
»H-NMRJ;04-h KP4^vX^lx><D7Kg?S<7) 1 
0%7&^*x h^^5>x5^;Nb$nT(.^^c<h7&^t)7{?^o;to ^ 

1, 0 0 ogymo \'v$>r)^ GPcmmmm^K)^m 

m (=Mw/Mn) 6 5 COfi^^^T^S ^1 <i:;0^?t 

[0 0 9 6] [^^m6] ^0 (A-hil^U^i^Ts^U 
» (4 -:7;i.:tP7.^U» ^a^fls: (1 : 

1) (Dxh4^>-ype;Kt; 

3 0 Om KT^^^'^XntC^^^JJlTftetlfc^^U (4- 
\l\^U^zy7.^U» /3jfU (4-'7;l/:tPX5^U» 
^feS'&ft: (1:1) 2 0g. h 0 y JV:tO ^ ^ > XJV:t^ 
>mO. 6g. THF 1 0 Om 1 ^^±JA^;^Co ^STM 

MTzi^<fc 0x5^;i.yp^x;i/x-^;^ 
0.7 1 g^SSTL. ^STlPtra^iS^fi^ofeo SfS 

OgtC?g;&>L, 2 0 gc?)S^^^ig;6^U;^cM7jc5 Lff^tiia 

^i^tzo c:ocfc*5fcbT#^nfc 1 4. 5g(7)efea-& 

CO 1 0 %;<?^'x h4^x:/Phr;Ht;$nTl^^r <h;0^*t:);J/^o 

S^n 2, 0 0 0 g/mo 1 TfeO, GPC^HiftSSJ: 
D^mm (=Mw/Mn) 7 OCOa-^flcTfe-S;! 

[0 0 9 7] l^^mi] 3}^U (4-hKP^>'X^U 
» /3J?U (4 •~:7;i/:i-PX5'I/» #a^«: (1 : 

1) Ot e r t - ':fh^i^tl)V7fs-M\: 
b 0 Om icDy'^T.niz^fizmixn^tirz^^J (4- 
t:KP + S^X^U» /;J^U (4-y;i/:tP7.5^l/» 
^ta^ft: (1:1) 2 0 g. tfU>?>2 5 0ml ^ftjA 
^STltj$U;^cJ:j^>^*e. ^Tii^ckOv (t e r t 
-y'^JU) i^ti-'^^'^-h 1 . 6 g^mMVrz'rh'7\i 
KP7-^>10mI ^rSTb. :^fiT 1 BtF^TJ^jS^-ti: 
tzo ma^iSEETTISSU, nibtlTzm^'J-^-^Tii 
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nrz 15. 0 gCOafeS'&#:^S^H-NMR<:J:D 4-t 

u v-ti>femsLSt-ctDaa¥J^5^^»;^n 2, soo 

g/mo 1T^0> GPCiglilffl^^O:W^M^ (=Mw 

/Mn) Tin. 6 7(Da^^*T&'&::<h7J>^*migT#;^co 

[0 0 9 8] [^fiE0*J8] >}?U (2, Z-zyy)VitU- 

3 0 Cm 1 coy ^Xnlc^fig^J2 Tf#6nfc4^U (2, 

3 - >^>^;|.:tD- 4-h HP^i^;^^l/» 20g, h 
^)y)V:ta^^>7s)V:^>mO. 6 g, THFlOOm 
1 ^ttii^;^Co ^MTjt«ib?^j:;^^*^. «T?i^ct0 3. 

4- vfc: KD- 2H- tf^>2. 48g^STU> ^rM 

n;^ca7l^U x'-^^T-fe h>4 0 glr^^O^L, 2 0g(7)6^ 
fco t#^nit>J^U V-^T-fe h>4 0 gJC^j&^b. 

nf^ntc 14. 5 g<7)Sfe«^#:t^U^-NMRJ;D4^ 
'J (2, 3->?r7JI/:tO-4-b Kp4^'>X5^U» <D 
*gfaco 2 0 %7ji^'^ h^b: Hp tf^-jl^YL^nTV^-SC: 

9 , 5 0 0 g/m o 1 TS) 0 . GPCjg 

mmm^r)^mm (=Mw/Mn) tc^u. eecos^fls: 

[0 0 9 9] [^^««J9] (2, 3 -S^^'Jl.rtP- 

4-h KP4^S/;:^5'U» <7>x h^^>x^;!/{t; 
3 0 Om 1 00:7^X=itC^fi6CT2T#'E>n:^c3j^U (2, 
3 ->^y^;l/:^P-4- t KP + v'X^U» 20g. h 
Oy)l:ta^!$^>:^)l7^ymO. 6g. THFlOOm 

Jl\dn)V:c-^)V2, 12gS:}RTb. ^ffi-Cl^ra^ 

T-^T-tr h>4 0 gtrfSd^L. 2 0 e(Dm^^mf)^l^ 

v-^T-fe h>4 0 gt3^;5^b. myHSh^izm^ 

i^^^mi^. ^m^ittz. c<7)cfce>fcLT#enfci 

5. 0 gCOafea^#:tli H-NMR J; D^J^U (2, 3 
0 %75^X h^$/X5^JHt:$nTVi>5Ci:7^>^t:);6^^;^Co ^ 

9, 0 0 0 g/mo 1 G p cm[ti^m<k^^m 
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[0 10 0] [^^Kfisjl 0] TpU (2, 3-z^y)l:ta 
-4-b Hp=*^>-x^U» (Dxb:^^s/:^Ptf;i/{t: 

3 0 Om 1 (;)'7^7^=it3'&^£{?iJ2T#6nfc:4^U (2, 
3-v:7;i/:^P-4"-t: I<p:^^vX^U» 2 0 g> h 
U 7;i/:tPpt^>X;l/3jN>K0. 6g, THFlOOm 

;i.yD^x;i/x-7^;U2. 5 4 g ^rgTU. ^t^T i P# 

v-^T-iz h>4 0 gtcjg^ji^b. 2 0 s(omm^m 
n;/^>i^U v-^y-fe h>4 0 gtcS;O^L, myi^sm^iz 

14. 9 gCDB&m^mt'H-NUR^D^O (2, 
3-v:7;i/:tP-4-h Kp + >^X^U» <^7lcS?S<^ 

2 0 %:f&^x h=^'>:/p tf;Kb$nTv^s;i<h3&t:b7&^o 

fi7j;^*9, 7 0 0 g/mo 1 -CfeO, GPC^ffiffl^cfcO 
^J-SJtjS (=Mw/Mn) ;in. 7 1 oa^ft:^*^ C <h 

f)mm'v^rz. 

[0 10 1] [-^^fi^rjl 1] 2}fU (2, 3-i^y)V:ta 
-4-h HP^>-X5^U'» (?) t e r t - :/h=^5^;^;i/ 

^x;Wb 

5 0 Cm 1 (?):7^XP{^^^0iJ2T#en:^3j^U (2. 
3 -vy;i/:tP-4-b Kp^>'X5^1/» 20g. tf 

Ui;>2 5 om 1 ^i±j2</urzo ^wvmwvf^^^^. m 

Tm^^r)z^ (t e r t ->^^;U) z^tl-t-:^- h 6 . 
30 1 5 g ^mrnVtz'T- h-^b:KP:7^>15ml ^ST 

n^rirzm^o^—^y±ih>4 0 g},zm-f)^L. M7j<5 
L4ijcai^T4^u v-^a®$-frfco #€>n;^cjS'jv- 

itfzo :i<D^oi,z\^xi^^nrzi 4. bQ<D&&m^i^ 

ti^H-NMR J:0>J^U (2. 3->^:7>IU:rP-4-t 
KP^>'X^lx» (DTKS^acoi 8%:;$i^ t e r t -^h 
^i^ti)l-ts:=.M[:^nT\^^^:it^^t)'/}^'orzo ^fz. z. 

<Dts^j^-\t^miiitii>z^r)mm^i^^i-m^^9, 90 

40 Og/molT&O, GPC^Itifl^J:05^tfcie (=M 
w/Mn) J^in. 6 8(7)a^fls:T*SC: t3^^?fSK^-e€r 

fee 

[0 10 2] 1 2] 7}^iJ (2, 6 ->?y'Jl/::tP 

-4-b HP=*^v'X5^l/» <DT-K^b HPtf^xjHt: 

3 0 Cm 1 (D>'^X3J::'&fiic«?iJ 3Tt#^n:fc3^^U (2, 

6 - v7jl/:^P- 4 - b HP^v'7.5^l/» 20g. h 
ij :7>ll.::tP^^>X;i/4^>^0. 6g. THFlOOm 

4 - vb KP- 2 H- b^>2. 48g^rSTb. ^fi 

50 ximmm^^n^rzo ^isi^ichux5";i/7a>^^ 
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fee #e>n:rc3}^U V-S:7ir h>4 0 gtrSi^^b, MtK 

U (2, 6-S^7Jl/:^n-4-t: HP^xX^l/» (?) 
7KK^<7) 1 9 h H p tf ^::^JHb$nTt^^ :i 

fi¥i^i^^S?&n 0 , 7 0 0 g/mo 1 GPC 
igffiffi*gcJ:D5^tfcffi (=Mw/Mn) . 6 60S^ 
^ <h ;D^«iST $ fco 
[0 10 3] 1 3] 2)^U (2. 6 -i;7>II/:tP 

3 0 Om 1 CD:7^7.3{::'&^«fiJ3T#e>nfc7}^U (2, 
6 -v?:7;i/:tP- 4-1:: HP^v'X5=-l/» 20g. h 

u :7;^::rp;<37>x;^/}^>Ko. 6g. THFioom 
;i.tfx;i.x-7=-Jl/2. 1 2 g^rSTb, ^MTiBtP^I^ 

/j^U v-<£rT-t: h>4 0 gJiigjO^b. )feifi*5 L4>lc:avi 

fls^5^8tb. Kij^^iirfeo Z,(D^'^\ZVX'^ibnrzl 
4. 8 g(Z)afeS'&f*:ti^H-NMR<J:D3j^U (2, 6 

0, OOOg/molTSD. GPCJgttSffl^cfcOi^tS: 
S (=Mw/'Mn) 50n. 6 8©«^#:Tab'&r^5«?^?t 

[0 10 4] [-&^fi«J 1 4 ] U (2, 6-v:7;i/:tD 

-4-b HP=^s/X5^i/» (Dxh4^s/7'Phf;Wt: 

3 0 Oml (Dy'yT.nlZ^^msxn^nrct-^J (2, 
6 ->^:7;l/:tD-4-t: HP=lr>^X^l/» 20g, N 
^Jy)V:tU^^>X)l:t^ymO. 6g. THFlOOm 

;uyp^x;i/x-5=-;i/2. 54g^jgTb. ^fiTiP# 

/j^u v-^T-tr H>4 0 gic^T^^b. 2 0 s<Dm^^m 
•^^vTzmyi^.bL^izm^x^^U'^-^itm-^-^rzo #6 

nfc7}^U*7-$:T1rh>4 0 gl:ijS)&^b. IfiTKSL^I^Jr 

m^x^^j-^-^itm-^i^^mi^^-^mDmLTzm. 
m^i^^^miy. ^m-^^tzo c<D^o\zvxnibnrz 

14. 5 g(Z)SfeS'&ft:ti^ H-NMRcfcD4?«J (2, 

6 ->^:7;i/:tD-4-h Kp4^>^X5^1x» <07j<K»co 
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«*n 1, 0 0 0 g/mo 1 TfeO, GPC®[±Jffl^J; ^ 
O^J^ti* (=Mw/Mn) *n. 7 0<oa'&ft:T»^e: 

t-^mmxtfzo 

[0 10 5] L-^^mi 5] Tj^U (2. 6-i^y)]/:ta ' 
- 4-fc: \^U^i^7s9-U» <D t e r t - r/h^z^ttJV 

5 0 Om 1 (7)7^X3lC'&^0y3T#^nfc4^U (2, 
i^? 6 ->^y)V:tU- 4-\:i\^O^iy7s^U» 2 0 g. H 
U>?>2 5 Om 1 $:ttii^fc^ SST«#L.:^A^6. « 
TS^ct Di/ ( t e r t h 6. 

1 5 Q^mmi^tz'r h^hKP7^>15ml ^m~f 
^fiTlBtraS/S^l^fco ^^<&MffiTTS*b, 

^3&B7K5 LT-ifiiijfe^bfc^, a^^*^43^fib, ^m-^ 
i^tzo cco«t^trbT#e>nfci 4. 8gcoefea'&# 

J^^H-NMRck*33}?iJ (2, 6->>y)V:tU-4-\l 

20 HP4=-S/7.^i/» cOtK^Sctd 19%;^?Uert-:/h 

oog/moiT*o. Gvcmm^m^x>^m& (= 
Mw/Mn) idU. ^9<om'^wxis>^z,hf)mmx^ 

tZo 

[0 10 61 7pU V-OfFtf 

^^;i/x-'T-;i/T-fe'^-h i o gic+5>ir^^ 
tK^iiiibfco ia^^fiio, 0 0 0. »mm (= 

Mw/Mn) 1. 1 0(7)*5i'tS[3j^UbHP + >'X^l/> 

(^7j<KSc^3 o%<&5='h^t \^a\^^-)imxmw.vrz 

Tl^UV-^^^b. Jt^^fiJ/^^U-T-l <hb/Co ^fc, 

^fil5, OOO.^j^SStftl. 7(D-^^J 

U-h^itmm^^V^-2. }^^/n=7\t4 0/^QX 
^i^^fiQ, 0 0 0. ^3-1^^2. 5<Dyjt^^^y ^jJ^U-x'- 
^i:bti^j7}^U-7-3ib;to f#enfc4^Uv-l g^T' 
Dtfi/>t;f U p-;^^y^5";i/x-5=-J^T-fe'7"-h i o 
g^c+i3^tcjg^$#. 0. 2 um(Dy^ )V9-xmm\^ 
40 X. ^-^)'^-mm^mmvtz. z.n^(D^-^)^-m^^ 

Mg F2Stgtcxt!>:3-7^><>7/b. h:/!^- h 
^fflV^iTl 0 0t:T9 0#ra^— d7b. ;?$3 0 0 nm 
CD:^U-^-l^Mg F2S1S±t-f^^b;^Co M^^i^^ 
mm {B^^%m. VUV2 0 0 S) ^fflV^T2 4 8 n 
m. 19 3nm, 1 5 7 n mlc:fett^/}^ U (^jgi^^ 
^»J«bfco )g^^^lt-^To ±f27j^Uv-}S 
fiS^S iaiStcXtf>r3-7"^>^b, ^^yh:/U-h 
<£:fflV^T 1 0 0t:T9 O^rel^-^ b. j?$ 3 0 0 nm 
£D3j^U V-^^S i Stg±tC^^^b. K^'fX^;/5^>^ 
5^? WttS:KAT0 2^»EO^#Tl¥ffibfco m^^^2\Z7f^ 
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to 

[0 10 7] (1) CHF3/CF4^:^XT<7)X^y?> 

- 8 5 0 0 P^fflt^. j:y^>^m'i^<D:ffs\J'^-(Dmm 

^V>/'<Sij 4 0, 0 P a 

RF/ty- 1 3 0 0W 

"^Wf 9 mm 

QWYziiTsmS. 3 0ml/min 

CF4:tfXSiEg 3 0ml/min 

A r XSSfi 10 0ml /m i n 

6 0 s e c 
(2) C I2/BC l3^:tf;^T<7>X';/^^ 
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RF/ir;- 
C l2:^XSSS 

[0 10 8] 

[^1] 



4 0. 0 P a 
3 0 OW 
9 mm 
3 0ml /m i n 
3 0ml /m i n 
10 0ml /m i n 
2 m 1 /m i n 
3 6 0 s e c 





(%) 


Sii3^193nm 
(%) 


Sgj3^157nm 

(%) 




B8 


7 


16 




88 


9 


21 




88 


8 


19 




68 


6 


20 




88 


9 


18 




67 


6 


20 




69 


9 


18 




87 


10 


30 




88 


11 


28 




88 


10 


30 




89 


9 


29 




88 


12 


33 




88 


13 


31 




89 


13 


33 




89 - 


12 


31 




85 




3 




90 


70 


1 




70 


1 


6 



[0 10 9] 



(20) 



J7 





CHFg/CF^^ 
(nm/min) 


CI^/BCl,^ 
(nm/mIn) 




95 


103 




92 


103 




93 


105 




109 


120 




no 


128 




112 


125 


7 


115 


120 




lie 


122 




118 


130 


^^fiW 10 


119 


132 




125 


125 




122 


122 




120 


126 




122 


130 


15 **y7- 


128 


125 




110 


210 




180 


350 


tttt«II*'»J7- 3 


90 


no 



[0 110] UzyTs 

v^xhJg^, '>ua>ti7XA-{cDUV- 3 0 (aiS^t: 

^SBnnKDmmXf&mi^T. K r (2 4 8 
nm) TSt*^^ 1 %tATt::fflxfcSffi±lCXhr>-i- 
'r^>^L. hT'U- H^ffli^^T 1 0 O'CeO 0# 
fia^-i^L. hCOl^^^ 3 0 0 nmO)P$tCb 

O 
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SR-S 2 0 2 A. NA-0. 5. aO. 75. 2/3 
fS^ISB«) ^fflV^TSgTtU, STtmiS-^tCl 1 0t:T9 
0fi?P^^-^L., 2. 3 8 %<Dx h^;<^JU7>^xa 

At KP^v'FcTD^^agTe of3?raa<fe*fToT, ^< 
[0 1111 n^nrzU>^::^h/^^->^:k<D<ko\zw 

Wm:^^:0. 2 5Mm<D^-f >T>HX^"XSrl : 
[0 112] 

[fki 81 



o 




^ ^ S"" CF3SO3" 




CF3SO3 




PAG1., . 



PAG2 



[0 113] 
litl 9] 




DRI 1 




TMMEA 
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39 40 
[0114] * * 3 ] 



m.sm) 




t\f ./V, <Mn 




(SSi?) 


CmJ/ 
om") 


( ju m) 


nWCW 4 
(100) 


PAG1(2) 


(0.1) 


— 


PGMEA 
(1.000) 


30 


024 


fs^ -4[k tax r- 

"BWCW 5 

(100) 


PAQ1(2) 


(01) 


- 


PGMEA 

(1.000) 


20 


022 


-&J3t^J 6 
(100) 


PAG1(2) 


COD 


- 


PGMEA 
(1.000) 


24 


0.22 


^f&M 7 
(100) 


PAG1(2) 


(01) 


- 


PGMEA 
(1.000) 


28 


024 


^J^^j 8 
(100) 


PAG1(2) 


COD 


- 


PGMEA 
(1.000) 


24 


024 


^fSi^\ 9 
(100) 


PAG1(2) 


h'J7'?;i'7^ 

(0.1) 


- 


PGMEA 
(1 .000) 


21 


022 


-^^M 10 
(100) 


PAG1(2) 


KU7>JI/7S> 

(01) 


- 


PGMEA 
(1.000) 


25 


0.24 


1 1 

(100) 


PAQ1(2) 


HJ7"'f;i'7^> 
(0.1) 


- 


PGMEA 

(I.OCX)) 


32 


0.24 


1 2 

(100) 


PAQ1(2) 


h'J7>;i'7^ 
(0.1) 


- 


PGMEA 
(1.000) 


32 


0.24 


^^i5>J 13 
(100) 


PAGU2) 


hU7'?JI^7^ 
(01) 




PGMEA 
(1.000) 


2G 


0.24 


^^#J 14 
(lOO'i 


PAQ1C2^ 


h'J7'^;i^7^ 

(01) 




PGMEA 
(1 .000) 


29 


0.24 


(100) 


PAG1(2) 


h';7'^;u7^ 

(0.1) 




PGMEA 
(1.000) 


35 


0.24 


(100) 


PAQ2(2) 


h';7'w7^ 

(0.1) 




PGMEA 

(1.000) 


22 


024 


^^f^J4 
(100) 


PAG1(2) 


IVj 

(0.1) 




PGMEA 
(1.000) 


25 


0.22 


-^m.^ 4 

(100» 


PAG1(2) 


TMMEA 
(0.2) 


- 


PGMEA 
(1.000) 


25 


022 


■&^ffj4 

(100) 


PAG1(2) 


COD 


DRl 1 

(20) 


PGMEA 

(1.000) 


28 


0.24 


^^^J 1 

(100) 


PAG2(2) 


h'J7'^JP7^ 

(0.1) 


Crosslin ker 1 
(10) 


PGMEA 
(1.000) 


30 


024 


(100) 


PAG2t2) 


K'J7>^1'7$> 
(01) 


Crceelinker 1 
(10) 


PGMEA 
(1.000) 


30 


0.24 


(100) 


PAG2C2) 


h';7'^;i'7?> 

(01) 


Crosslin ker 1 
(10) 


PGMEA 
(1,000) 


30 


0.24 


It^^J^'VV- 1 
(100) 


PAG2(2) 


h'J/f^l'7^ 

(01) 




PGMEA 
(1.000) 


30 


0.24 


(100) 


PAQ2(2) 


hgr^^P7^ 

(01) 




PGMEA 
(1.000) 


28 


024 



PGMEA : :/aif U->ifUr]-;i/^:y;*5^;i/X— rJl- 40 ( 1 5 7 nm) #jfiWi!Sfi{C*3tt-5+5i-:^£jgBJttt. «? 
[0 1151^1, 2, 3ro*S^ctO. *^BJ©iii»^ tiO, MnfcSHH^-f X-y5">i;'te**LTViS;it 



(72)^iB# mm ^ (72) mm m-^ 

i8fj§»4■5s*sll5Si^^s*^:*:*i5^ift28- 1 mmi^^mi^wmmi±^mmm28- 1 
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(72)fimm 4>» mm 



(72)fgi«# mn mm 



